Antigene and antiproliferative effects of a c-myc-targeting phosphorothioate triple helix-forming oligonucleotide in human leukemia cells.
The c-myc gene is frequently deregulated and overexpressed in human cancers, and strategies designed to inhibit c-myc expression in cancer cells may have considerable therapeutic value. The purpose of the present work was to characterize the antigene and antiproliferative activity of a triple helix-forming oligonucleotide (TFO) targeted to a homopurine-homopyrimidine sequence in the P2 promoter of the c-myc gene. The TFO was synthesized with phosphorothioate (PS) internucleotide linkages to confer resistance to intra- and extracellular nucleases. This property is required of oligonucleotides designed for in vivo testing and therapeutic applications. The PS-TFO was found to form triplex DNA with affinity and specificity comparable with that of the corresponding phosphodiester TFO, as shown by gel mobility shift and footprinting assays. Fluorescence microscopy and polyacrylamide gel analysis showed that the fluorescein-labeled PS-TFO accumulated in nuclei of CEM leukemia cells and remained intact for at least 72 h. Incubation of CEM cells with PS-TFO reduced c-myc RNA and protein levels. A single exposure of leukemia cells to the PS-TFO was sufficient to induce dose-dependent growth inhibitory effects. Growth inhibition correlated with accumulation of cells in S phase and with induction of cell death by apoptosis. The PS-TFO was also effective in other leukemia and lymphoma cell lines. Control oligonucleotides had minimal effects in all assays. These data indicate that the c-myc-targeted PS-TFO is an effective antigene and antiproliferative agent, with potential for testing in vivo as a novel approach to cancer therapy.